Molecular targets from VHL studies into the oxygen-sensing pathway.
Inheritance of a faulty von Hippel-Lindau (VHL) tumor suppressor gene is the cause of VHL disease, a rare multisystemic autosomal dominant disorder characterized by the development of hypervascular tumors in a number of organs, including the retina, brain, spine, pancreas, adrenal gland, and the kidney. Recent discoveries have demonstrated that the VHL gene product pVHL serves as a substrate-recognition component of an E3 ubiquitin ligase complex that targets hypoxia-inducible factor (HIF) transcription factor for polyubiquitination and subsequent degradation. Accordingly, tumor cells devoid of functional pVHL show an inappropriate accumulation of HIF, as well as downstream HIF-target genes, such as vascular endothelial growth factor (VEGF), a potent angiogenic factor. Furthermore, HIF has been found to be elevated in many human cancers further underscoring its common significance in oncogenesis. These and other related recent findings have shed significant insight into the mechanisms governing mammalian cellular oxygen homeostasis and how disruptions in this oxygen-sensing pathway can lead to tumorigenesis. Next generation anti-cancer drugs will undoubtedly emerge from our understanding of the molecular pathways governing normal cellular metabolism, growth and differentiation that have gone awry during neoplastic transformation, and studies in VHL disease will serve as one of the proving grounds for the efficacy of 'designer' anti-cancer drugs tailored against the VHL-HIF pathway.